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Overview

Timeline

* Project start date: 7/26/2018
* Project end date: 9/30/2021

— Go/no-go at end of 2" year

* Percent complete: 25%

Budget
* Total project funding: S3M
— DOE share: S3M

* Funding for Fiscal Year (FY) 2019:

S1.5M
* Funding for FY 2020: $1.5M

Any proposed future work is subject
to change based on funding levels.

Barriers

 Expansive community of relevant
stakeholders

e Difficulty in sourcing empirical real-
world data applicable to new mobility
technologies, such as connectivity
and automation

Partners

* Interactions/collaborations

Argonne National Laboratory (ANL), Lawrence Berkeley
National Laboratory (LBNL), Oak Ridge National Laboratory
(ORNL), Globus, VTO Technology Integration (TI) Living
Laboratories

* Project leads

National Renewable Energy Laboratory (NREL), Pacific
Northwest National Laboratory (PNNL), Idaho National
Laboratory (INL)
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Relevance — Data is a Critical Need for EEMS

Validation
Data

Experimental

Data Raw Data

. Actionable .
Behavioral EEMS Analytical

Data Data

Insights

To bring about fundamental changes in our transportation
system, data sharing must be endemic.
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Relevance — Historical Data Challenges

‘ Stored in home institutions
‘Vulnerable to loss
‘ Inability to share certain data
@ Difficult to find
‘ Lack of standardized access
‘ Hoarded as a competitive advantage
‘ Disinterest in sharing

Goal: Remove barriers and give EEMS researchers the

data they need to answer big transportation questions




Approach — Share EEMS Data

The Livewire Data Platform provides:

* A platform allowing easy and secure data-sharing and discovery using both
human website and computer-accessible Application Programming

Interface (API) formats

* A community building partnerships and collaboration rather than

competition

* A system allowing shared data to grow in size and complexity as EEMS

evolves

Milestone Name/Description

Develop beta Livewire platform and implement API

Deadline

Milestone Type

platform. exposing at least 3 APIs 6’3? {%gclkg Quarterly Progress Measure
Implement first iteration of data catalog through the :

DataHUB including 10 datasets 9’3? {%3 clk9 Go/No-Go Milestone
Expose at least 9 APIs and catalog 20 datasets i total 9/30/2020 | Go/No-Go Milestone

EEMS is the focus of this effort for FY 19, but other VTO programs have expressed

interest for FY 20: the Combustion Consortium and TRUCK Consortium.
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Approach — Leverage Existing Assets
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Approach — Livewire Data Platform

Capabilities

View
Metadata

Download
Data

Access API

| D Set up API
. o~ Upload Data p

Projects

Authenticate

Transportation

Data ‘
Provider ‘

Secure Data
Link to Data Center (TSDC)

E"g [?jta Repository
rOVIGEE e FleetDNA
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Approach — Livewire Data Platform

Capabilities

Human
Factors

PNNL DataHub

NREL API
System

{| Datasets




Approach — Livewire Data Platform Tasks

PROJECT APPROACH, TASKS & BUDGET

Description Partner Name
1 Create data management platform and expose datasets
1.1 | Develop DataHUB PNNL
1.2 | Develop API Platform NREL
1.3 | Provide QA for datasets INL
. L NREL, INL &
1.4 Provide Data to Livewire EEMS partners
2 Build complex-data management capabilities
2.1 | Evaluate and gather EEMS data needs NREL & INL
2.2 | Maintain and share FleetDNA data NREL
2.3 | Maintain and share TSDC data NREL
24 Eva-l_uate c01-1_1p_lex EEMS datasets to create data NREL
sharing heuristics and prototypes
3 Adflr_ess hmna;l_l factors limiting data sharing and NREL & INT.
facilitate working group

Total
Grey rows indicate top-level task and sum of task and/or subtask budgets.

Any proposed future work is subject to change based on funding levels.
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Accomplishment — Developed Plan

Development
of Data Use
Cases

Share Data

via Livewire
Software Platform

Development

Interviews to
Catalog and

Prioritize
Data Needs

DOE Web

14 interviews complete as of March 2019, Governance

with additional planned. Team
Approval

10 Datasets by
September.

3 Datasets by June.
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Accomplishment — Cataloged User Needs

° Cond ucted over 14 | have data but nowhere to store it
. . so that it can be shared.
Interviews

Compiled a catalog of | have secure data | want to store in
over 43 potential T GHESISIETE
datasets that people
either have or would
like to have

| have my own data, and | can only
share with a few partners.

| have data anyone can have, but |
want to manage it myself.
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EEMS Data Providers

| need data! | have data and a way to access it

Where do | already.
get data?
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What is Livewire?

Accomplishment — Logo
and Design

DATA PLATFOR

What type of data is there?
. U

b

averorerrceners  JLIWIEWWAIRE Browse Projects Register Dataset Sign In
RENEWARLE ENERGY =

Livewire | Register Dataset

Register Dataset

Dataset name

How can | use the data?
Link to dataset

Size of data

Project

Select... =
How can | provide data?

Dataset description K

Keywords

oseanuewt or | Energy Efficiency &

ENERGY |renewabie Eneray




Accomplishment — Shared First Dataset

NREL Mobility Energy Productivity (MEP) Metric quantifies
the energy and affordability aspects of travel

Use Case #3

User downloads
isochrone map data
showing distance that
can be traveled by

Use Case #1 Use Case #2

User provides a location User downloads a file of
(address or latitude and all the MEP scores for an
longitude), and API entire city on a
provides the MEP score kilometer-by-kilometer
for that location ENE

transit, car, bike, or foot
in a given time period

Livewire API Livewire datastore
®

Y ® [y https://api.data.gov/TEST/doe X +

‘ &« & & https:/fapi.data.gov/TEST/doe/livewire/mep/?api_key=DEMO_KEY&lat=33.044448&lon=-97.3176617 r G : ‘

("acore” :18.0} First APl Complete
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Accomplishment — Additional Shared Data

Whole Traveler survey data helps EEMS researchers understand travel choice

Identified initial datasets patterns, preferences and decision-making processes with the advent of new
‘- D
- M EPI WhOIe Traveler § Resef'archer iy tgam Researcher WT team reviews F_!esearcher
S | N L U 1 H += 8‘3’ Emans Wi replles completes and request, approves or gains SOEESS 0
urvey, niversity = 3 team to with b denies aooass to WT WT data via
of Michigan (UMich) | 5 e [l i ) et (50
O %
connected and o >
automated vehicle /0 ] Researcher finds or discovers WT in the WT team is alerted of request, Researcher gains
. = Livewire data catalog, fills out and iews form, deni to WT data vi
(CAV) project ARed uomitsrequest fomvis Lewirewebsite )| access towTawa )| Lvewire datastore
>
. =
Deve|0pl ng use cases for \_I = \ Livewire tracks and manages user requests, use cases, and analytics 1>/
datasets that will be
either hosted or linked to INL UMich Connected and Automated Vehicles (CAVs) dataset
Livewire provides information about CAVs participating in study and time-based

trip data for duration of study

Explored researcher

Use Case #1
development stack SEEaE Use Case #2 Use Case #3
H H User provides one or User provides vehicle User downloads
o pt 10NS an d d ecl d € d on more vehicle attributes; identifier and timespan; complete dataset as a
A mazon We b S e rV| ce API returns information API returns trip single file
about vehicles matching information matching

(AWS) Lambda/Challce/ criteria L
Python for initial API .' .'

development and
deployment
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Accomplishment — Working Group

Living Lab Projects / EEMS DATA \

- WORKING GROUP Multimodal
Sl Clles ‘ v’ Lead cultural Trips
Coalitions shift toward
SMART Proiect data-sharing
ojects
J . among labs Urban Behavioral
National Clean Prioritize data Delivery Data
needs/asks
Fleet Partners
across tasks
Private Research v" Ensure data Traffic
Data availability via Volumes
: Livewire platform
Other Direct v Tackle legal
Relationships barriers to data-

Experimentation

Outputs from —
Other Tasks Mobility on

Demand

Freight

oo [
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Responses to Previous Year Reviewers’

Comments

This project was initiated in FY 19 and was not reviewed in
previous years.
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Collaboration and Coordination

DOE EEMS and SMART

Mobility Lab
Consortium

Kay Kelly

Project Manager

NREL

Johanna Levene
Software Lead
NREL

Chitra Sivaraman
Data Platform
PNNL

Lauren Spath Luhring
APl Management
NREL

Ron Stewart
QA
INL

Caleb Phillips
Complex Data Lead
NREL

Jordan Perr-Sauer
NREL

Charles Tripp
N

Jeff Gonder
TSDC Lead
NREL

Ken Kelly
Fleet DNA Lead
NREL

Eric Miller
NREL

Data Providers: NREL, INL,
ANL, LBNL, ORNL, Globus, Tl
Living Laboratories

Partnerships and Data
Management

Kay Kelly
Data Partnership
NREL

John Smart
EEMS Partnership
INL

NREL | 17



Remaining Challenges and Barriers

e Although adept at scripting and familiar with using
APls, many researchers have never built an APl and
are unfamiliar with web technologies and need
coaching and a simple platform to share data

* Large complex datasets, such as telematics and driver
surveys, require expansion of the platform to
effectively share data

* Legal challenges around non-disclosure agreements
and licenses make sharing data difficult
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Proposed Future Research Beyond FY 19

Build Tackle Expand
Complex Difficult Legal Researcher
Data Challenges Data
Management that Hinder Suppliers and

Capabilities Sharing Users

Share More
Datal

Incorporating
Fleet DNA, TSDC
and other large
datasets

FY 20: 9 APIs, 20 datasets

Any proposed future work is subject to change based on funding levels. N



Over 14 user interviews have validated that an EEMS data-sharing
platform is needed

A catalog of over 43 EEMS-relevant datasets have been identified

By leveraging two existing successful platforms
(https://a2e.energy.gov and https://api.data.gov), the Livewire Data
Platform can be built efficiently

Three datasets will be available by the end of June: MEP, Whole
Traveler Survey, UMich CAVs Project

Ten datasets will be available by the end of September

Data will be protected behind an authentication process and usage
of data will be gathered for both APl and data downloads

Involving researchers and partners in the development process aids
in the reduction of human barriers to data-sharing
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INL UMich CAVs Use Case

INL UMich CAVs dataset provides information about vehicles
participating in study and time-based trip data

Use Case #1 Use Case #2 Use Case #3

User downloads
complete dataset as a
single file

User provides one or User provides vehicle
more vehicle attributes; identifier and timespan;

API returns information API returns trip

about vehicles matching information matching
criteria criteria

Livewire API Livewire datastore
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Whole Traveler Survey Use Case

Livewire Data Platform provides an easier method for
sharing data, allowing researchers to spend time doing
research and not managing data

Whole Traveler survey data helps EEMS researchers understand travel choice
patterns, preferences and decision-making processes with the advent of new
mobility technologies

Researcher AR GED Researcher
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to WT data form form via email data, replies via email Doc
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X

Case

4 Livewire N / Current Use\

Researcher finds or discovers WT in the WT team is alerted of request, Researcher gains

Livewire data catalog, fills out and reviews form, approves or denies access to WT data via
submits request form via Livewire website access to WT data Livewire datastore

Use Case

Livewire tracks and manages user requests, use cases. and analytics :>/




